Background: Increasing numbers of expatriates are working in sub-Saharan Africa. There is little published data on the complex population and this survey aimed at understanding expatriate morbidity by accessing self-reported health problems and malaria preventive practices. Methods: A cross-sectional web-based survey was conducted targeting Portuguese expatriates in Angola and Mozambique. Logistic regression analysis explored factors associated with self-reported health problems and psychological symptoms in the previous 3 months. Results: A total sample of 352 adult Portuguese urban civil occupational expatriates was obtained. Median length of expatriation was 3 years. Considering a 3-month timeframe, one in five expatriates reported new health problems and need of medical assistance, 5% were hospitalized and 64% reported general psychological symptoms. Less than 2% of subjects were on malaria chemoprophylaxis. Having chronic health conditions doubled the reporting of new health problems. Increasing length of expatriation was associated with decreasing reporting of general psychological symptoms. Directors and executive managers and expatriates living alone tended to report more general psychological symptoms. Conclusion: Expatriate communities deserve enhanced surveillance for the health issues that affect them. This will improve evidence-based preparation and intervention by public and travel health practitioners.
Introduction
Expatriates comprise an important but little explored subset of international travellers. Unlike other travellers, they need to adapt to host culture and structures, they have a cumulative and longer duration of exposure to country-related hazards and they have the opportunity to modify risks in their immediate environment. Moreover, they maintain social, economic and health links with the country of origin.
Information on disease occurrence and health in long-term travellers and expatriates, while expatriated, has been mainly focused on Peace Corps volunteers, refugees, military and diplomats. 1, 2 In these studies, 21-80% of expatriates in urban or rural areas reported health problems. [3] [4] [5] In Portugal, there is a growing wave of expatriation and civil emigration that includes developing sub-Saharan Africa destinations, such as Angola and Mozambique, the top emigration destinations outside Europe. 6 This has been appointed a contributing factor for the increasing annual imported malaria hospitalizations observed in Portugal. 7 This survey aimed at understanding expatriate morbidity by accessing self-reported health problems and malaria preventive practices in Portuguese expatriates in Angola and Mozambique.
Methods
A cross-sectional survey was conducted, consisting on a voluntary self-administered web-based questionnaire targeted to adult Portuguese occupational expatriates in Angola or Mozambique with access to Internet. Only those that had at least 6 months length of expatriation were included. A total of 352 questionnaires were considered for analysis.
The questionnaire comprised the demographic and expatriation characteristics; the self-reported chronic health conditions; the self-reported health problems in the previous 3 months; and the self-reported health prevention practices towards malaria. To avoid possible devaluation of chronic health conditions, this information was obtained from two questions that included free text fields: one, which asked about chronic health problems, and other, which asked about regular or daily medication. In questions about chronic illness and health problems, descriptive information in free text fields was required. The answers were manually reviewed and health problems grouped and classified according to the International Classification of Diseases-9th modification (ICD-9-CM).
The questionnaire was circulated to expatriates through mailing lists and dedicated social networks groups with a brief background as to the rationale of the study and details regarding confidentiality and compliance with data protection. All information was recorded independently of name and contact details. It was available online to be completed throughout 2015. Reminder emails and posts circulated on a regular basis.
A descriptive analysis was first conducted for all variables of interest. Logistic regression analysis explored associations between self-reported health problems and psychological symptoms in the previous 3 months (dependent variables) and the following independent variables: age, gender, country of birth, occupation, education, country of expatriation, length of expatriation, first time expatriated in a tropical country, cohabitants, chronic health conditions. All the associated variables at a significance level <0.20 on univariate analysis were further examined by logistic regression analysis, using a stepwise backward elimination procedure (cut-off ¼ 0.10). Age and gender were retained in the final model to control for possible confounding. The results were presented as odds ratios (OR). Confidence intervals were stated at 95% confidence level. The goodness-offit of the model was tested by Hosmer-Lemeshow test. For statistical analysis, the significance level was 0.05. IBM SPSS Statistics version 21 was used.
Results
A total sample of 352 occupational adult Portuguese urban expatriates in Angola (n ¼ 297; 84.4%) and Mozambique (n ¼ 55; 15.6%) was obtained. Male-to-female ratio was 1.2:1 and mean age was 41.0 6 10.1 years old (median age 39.0). All of them were employed and at work, men and women alike. Main occupations were directors or executive managers (n ¼ 77; 21.9%) and specialists of intellectual and scientific activities (n ¼ 166; 47.2%). Median length of expatriation was 36 months (mean 62.6 6 81.8 months). For about 75%, it was the first expatriation in a tropical country. They lived mostly with his/her partners (n ¼ 144; 40.9%) or alone (n ¼ 107; 30.4%). Eighty-six expatriates (24,4%) reported chronic health conditions, mostly: (i) endocrine and metabolic diseases (n ¼ 29/ 86; 33.7%), including dyslipidaemia (n ¼ 12), diabetes mellitus (n ¼ 10) and thyroid disease (n ¼ 6); (ii) cardiovascular system diseases (n ¼ 29/86; 33.7%), namely arterial hypertension (n ¼ 24); (iii) respiratory diseases (n ¼ 9/86; 10.6%), including chronic bronchitis and asthma (n ¼ 8); (iv) mental illness (n ¼ 8/ 86; 9.3%), including anxiety and depression.
Self-Reported Health Problems in the Previous 3 Months
In total, 74 individuals (21.0%) reported at least one new health problem in previous 3 months, the most common being acute respiratory infections/pneumonia (4.3%) and malaria (3.4%). Due to new health problems, 39 individuals (11.1%) reported temporary sickness leave, 72 (20.5%) sought medical care and 17 (4.8%) were hospitalized (Tables 1 and 2 ). The frequency of self-reported psychological symptoms was 64% (n ¼ 226) and the most frequently reported were fatigue, stress and homesickness. Five individuals reported anxiety and depression as a new health problem.
Male gender was significantly associated with a 47% reduction in reporting new health problems (adjusted OR 0.53, 95% CI 0.31-0.90; P ¼ 0.021). Having chronic health conditions significantly doubled the reporting of new health problems (adjusted OR 1.92, 95% CI 1.06-3.50; P ¼ 0.032). There was no statistically significant association between the variables age, country of birth, occupation, level of education, length of expatriation, being the first expatriation in a tropical country, country of expatriation and cohabitants and the dependent variable.
The significant associations between variables age and gender and self-reported psychological symptoms observed in the univariate analysis did not prevail after adjusting for other variables in the logistic regression model. Age was associated with a statistically non-significant reduction in psychological symptoms and male gender was associated with a statistically nonsignificant increase in psychological symptoms. The adjusted OR for directors and executive managers was 3.54 (95% CI 1.53-8.20; P ¼ 0.003) compared with administrative staff and other occupation. On average, for every 1 month increase in length of expatriation there was a statistically significant reduction by 1% in psychological symptoms (adjusted OR 0.99; 95% CI 0.99-0.99; P ¼ 0.008). Being expatriated in Angola was associated with a reduction of 82% in psychological symptoms (adjusted OR 0.18, 95% CI 0.07-0.47; P ¼ 0.001). Compared with living alone, living with co-workers quadrupled psychological symptoms (adjusted OR 3.91, 95% CI 1.87-8.15; P <0.001), and living with family (partner, children or other family members) did not significantly modify the self-reporting of psychological symptoms (adjusted OR 1.04, 95% CI 0.60-1.84; P >0.05). There was no statistically significant association between the variables country of birth, level of education, chronic illness or health problems, being the first expatriation in a tropical country and the dependent variable.
Malaria Preventive Attitudes
About 87% of individuals used anti-mosquito personal protection measures, namely repellents (n ¼ 193; 54.8%), mosquito net (n ¼ 87; 24.7%), air conditioning (n ¼ 269; 76.4%), house insecticides (n ¼ 185; 52.6%), covering arms and legs in the evening (n ¼ 85; 24.1%).
Considering their attitude towards malarial chemoprophylaxis, 133 individuals (37.8%) reported never having taken it, 6 (1.7%) were taking it and 213 (60.5%) reported having taken it only initially. Reported malarial chemoprophylactics used included mefloquine (90%) and atavaquone/proguanil (10%). The reasons for non-compliance or compliance on the first few months were (n ¼ 346) were: (i) personal decision (n ¼ 108; 30.7%), (ii) medical recommendation (n ¼ 104; 29.5%), (iii) advice from family, friends and colleagues (n ¼ 76; 21.6%); (iv) having had side effects (n ¼ 48; 13.6%); (v) fear of side effects (n ¼ 43; 12.2%); (vi) frequent forgetfulness of doses (n ¼ 14; 4.0%); (vii) considering it ineffective (n ¼ 4; 1.1%); viii) considering not to be at risk of disease (n ¼ 4; 1.1%).
The frequency of side effects attributed to chemoprophylaxis in those who reported taking chemoprophylaxis was 28.8% (63 out of 219). The symptoms reported as side effects were: (i) sleep disorders, including insomnia and nightmares (n ¼ 19); (ii) nausea, vomiting and abdominal pain (n ¼ 17); (iii) dizziness (n ¼ 6); (iv) general malaise (n ¼ 6); (v) anxiety and depression (n ¼ 5); (vi) altered bowel habits (n ¼ 4); (vii) tiredness and fatigue (n ¼ 2); (viii) headache (n ¼ 2); (ix) hearing loss (n ¼ 2); (x) hallucinations (n ¼ 2); (xi) difficulty concentrating (n ¼ 1); (xii) paraesthesia and tingling (n ¼ 1).
Discussion
Estimates of the World Tourism Organization indicate an increasing trend in international occupational travellers and expatriates. 8 This study sheds original information, providing a first glance at morbidity in civil occupational Portuguese urban expatriates in Angola and Mozambique, countries in Peace situation with emerging economies that remain among the least developed in the world. 9 Considering a 3-month timeframe, one in five expatriates reported new health problems and need of medical assistance, and about 5% were hospitalized. In addition, one in four individuals had chronic disease, most often high blood pressure, dyslipidaemia and diabetes mellitus; these being well-known cardiovascular risk factors that often occur in combination.
Although presumably healthy, the occurrence of health problems in expatriates is considered frequent and it is influenced by the expatriation characteristics. Moreover chronic disease is less and less an obstacle to expatriation. The increasing expatriation to sub-Saharan Africa and other developing destinations should raise concern and need for increased awareness on the expatriated communities.
The information about this heterogeneous group of travellers is generally scarce and based on disparate samples and methodologies that hamper comparative analyses. No previous studies of morbidity in Portuguese expatriates are available. In a cohort of 2020 expatriate British diplomats on urban areas of five continents followed for 1 year, 21% received medical care for new health problems and 4% were hospitalized. 3 In 1190
International Red Cross expatriates, mainly in Africa and Asia, 72.8% reported at least one health problem during the mission. 4 Infectious and parasitic diseases (7.4%), including malaria (3.4%), acute respiratory infections and pneumonia (4.3%) and traumas and accidents (2%) were the health problems most frequently reported. These results reflect the major infectious health hazards associated with the selected destinations. 3, 10, 11 Gender and having chronic health condition were identified as independent factors associated with self-reported new health problems. The OR decreased by 47% for male gender (adjusted OR 0.53, 95% CI 0.31-0.90; P ¼ 0.021). Classically, the females tend to self-perceive poorer health compared to the male gender. This gender difference varies with the dimensions of health and health problems under study though, and tends to be more pronounced when related to depressive symptoms. [12] [13] [14] In this study, however, there was no statistically significant association between gender and general psychological symptoms.
The OR for new health problems doubled in the presence of chronic disease (adjusted OR 1.92, 95% CI 1.06-3.50; P ¼ 0.032). Given the frequency of chronic disease, the most common chronic diseases reported and considering that the main new health problems were due to acute infections, these data strengthen the importance of better knowing and understanding the burden of comorbidity in the expatriate.
International travel can exacerbate or precipitate psychological problems. Although multifactorial, some psychological problems have been more frequently reported in long-term Ref.
All variables associated to the dependent variables at significance level P <0.20 were included in the multiple logistic regression analysis final model and a stepwise backward elimination procedure (cut-off travellers and expatriates: adjustment reaction, depression, psychosis, stress and tiredness. 10 Adapting to the social and cultural structure can be differently experienced and is influenced by a variety of factors, such as cultural and language differences, local infrastructure and the labour context. The personal and family history of psychological problems, loss of family and social network, isolation, health and workload are considered relevant cofactors. 10, 15 About 64% of all expatriates reported psychological symptoms, including fatigue, stress, homesickness, and 1.4% reported anxiety and depression as new health problems within the previous 3 months. These data emphasize the high frequency of general psychological symptoms whose frequency decreased with increasing length of expatriation. In individuals with coworkers as co-inhabitants (compared with living alone) and those who were directors and executive managers (occupation), general psychological symptoms were significantly more frequent. This suggests possible room for promoting resilience, adjustment and coping strategies in preparing expatriates.
Self-reporting of psychological symptoms was significantly lower in expatriates in Angola. Interestingly, in comparison to Mozambique, Angola has been commonly considered a more stressful country to live in. The proportion of expatriates in Mozambique in the sample is however small (15.6%), justifying further research in a larger sample.
The results indicate that psychological health is an issue in these expatriates, thus requiring further studies using valid, user friendly, self-administered questionnaire tools for better characterizing, assessing and monitoring psychological well being in these settings.
Malaria was among the most frequent self-reported new health problems. Expatriates to malaria endemic areas, such as Angola and Mozambique, are typically non-immune. The data indicate that the incidence of malaria increases and adherence to preventive measures, namely chemoprophylaxis, decreases with increasing length of stay in endemic area. 11, 16, 17 The proven safety and efficacy of long-term chemoprophylaxis justifies the health authorities recommendation for their continued use in areas with ongoing malaria transmission (namely sub-Saharan Africa) but it is clearly documented that the desired adherence levels only rarely are achieved. Need for prolonged dosing, toxicity attributed to anti-malarial drugs and risk perception are factors that contribute to poor adherence. In this study (urban areas, 3-year median length of expatriation), <2% of subjects were taking chemoprophylaxis and 60% had taken it only at an early stage. Recommendations on malaria prophylaxis should be individualized, taking into account the destination, disease knowledge and accessibility to health care. This includes not only the decision on the appropriate anti-malarial but also whether or not to recommend longterm chemoprophylaxis. Alternatives to continuous chemoprophylaxis have been suggested for expatriates, such as seasonal chemoprophylaxis in areas with clearly defined dry and rain seasons, immediate demand for health care and treatment in case of symptoms, and use of emergency stand-by treatment. In subSaharan Africa, there is an urban-rural malaria increasing risk gradient. 18 This may divert strategy towards disease case management and treatment, more and more considering prolonged lengths of expatriation as the one observed in this study. 19 Early and timely disease diagnosis and treatment reduces complications and mortality. This strategy involves, on the one hand, the training of individuals for recognition of symptoms and immediate demand for medical care, which should be part of the education and preparation of the expatriate and, on the other hand, the guarantee of appropriate health care that should be identified beforehand. Expatriates usually undergo medical pre-travel advice, which enables educational reinforcement: 97% of the participants in this study. Data suggest knowledge about malaria in Portuguese business long term travellers to Angola is high. 20 However, access to quality medical care may be difficult in developing countries. Misdiagnosis or over-diagnosis, inadequate treatment for non-immune individuals and counterfeit anti-malarial drugs are a current issue. 16, 21 Emergency stand by treatment provides the expatriate with a safe, effective and welltolerated treatment that does not replace medical care but can be used in case of difficulty in the timely access to quality health care. This strategy implies that the expatriate is informed about the symptoms and correctly learns how to use the medication. The use of rapid diagnostic tests for malaria auto diagnosis can be an interesting option in selected cases: it allows the diagnosis and the guiding of the decision to initiate self-treatment or health care seeking. 22, 23 Its use in this context is controversial and evidence is needed to validate this strategy. Although simple in theory, the technique, the reading and interpretation of the results may not be straightforward for laypeople, demanding simple but detailed instructions, training and possibly educational self learning demonstrations to be used at any time (e.g. video recordings available on mobile digital platforms). It also means that the user needs to be aware of the possibility of false positives and false negatives as well as the fact that the results remain positive for several days even under effective treatment. There are, in addition, a variety of diagnostic kits available with different sensitivities and specificities. Therefore, quality control and recommendations on the types and characteristics of eligible tests are crucial and these may depend on the geographical region where they are to be used and the storage conditions at the destination. Anti-mosquito personal protection measures become even more important in cases of non-use of chemoprophylaxis and their relevance must be educationally strengthened. About 90% of individuals reported their use, most often the air conditioning and less often the mosquito net.
In expatriates, malaria can be an occupational disease and employers should be involved and committed. This should extend from the educational preparation of the individual to the guarantee of access to early diagnosis and appropriate treatment, safeguarding evacuation or repatriation, if necessary. The need for diagnosis and treatment may also arise in the country of origin during periods of temporary return to their home country or as a result of evacuation and repatriation. Thus, the health facilities in the country of origin should also be prepared for the diagnosis and treatment of imported cases.
Although this study is based on web-based recruiting of a convenience sample, it unveils morbidity and health needs in civil expatriates while stressing expatriate health surveillance.
Increased awareness on expatriation and health is a starting point to: (i) identify and respond to health needs; (ii) evidence based traveller preparation; (iii) plan the support network that ensures efficient and without constraints access to quality health care, covering primary care, secondary care and occupational health, in the host country and in the country of origin.
In addition, travellers and expatriates are a valuable sentinel population that can provide very useful information about what is happening in the world. This is especially relevant in areas with scarce diagnostic and public health reporting resources. The dengue outbreak in Angola in 2013 was uncovered through the simultaneous reports of dengue in international travellers in six countries on four continents. 24, 25 A total of 1214 dengue case patients were notified in Angola and household based cluster investigations in Luanda suggested the dengue epidemic was larger than indicated by passive surveillance data. 26 Dengue and other arboviral infection are being increasingly recognized but often are under diagnosed in developing countries due to scarce laboratorial facilities. These cases can easily be misdiagnosed as malaria. In 2016, imported yellow fever was reported in China in 11 Chinese expatriates that had returned from Angola during the recent yellow fever outbreak in Angola, raising concerns about the virus introduction and disease emergence in Asia, and also reinforcing vaccination compliance. 27, 28 The mosquito Aedes aegypti, vector for urban YF epidemics in both Africa and South America and main vector for dengue and Zika virus transmission, is prevalent in Asia. 28 Expatriates may moreover have an active role in surveillance through models of digital participative surveillance. They are based on the regular and voluntary registration and submission of health related information and morbidity (symptoms, signs or risk factors), by the general population, using computers and mobile devices. 29 The expatriate, with its health and illness background, regardless of the occurrence or places of contact with the health system, emerges as a relevant source of informal primary information about what is happening to him and, as a sentinel, in the world. The structuring of an expatriate-based participatory surveillance model can be an opportunity for global surveillance, complementary to other systems and sources of information.
Conclusion
Expatriate communities deserve enhanced surveillance for the health issues that affect them. This will improve evidence-based preparation and intervention by public and travel health practitioners. Acute and chronic morbidity and psychological health need oriented addressing and monitoring. Preventing and dealing with malaria asks for individualized networking approaches involving expatriates, travel health, occupational health and acute health care providers. Expatriate centred surveillance models, such as expatriate sentinel and digital participative surveillance methodologies, arise as valuable sources of information and evidence about this hard to reach population.
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